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¥BTL PROJECT B-471

CONMBUSTION PROBLEMS IN
QRR AND SEMBOWER INCORPORATED
800 1bs/hr AUXILIARY BOILER

{MSO CLASS)

Ref: (2) BUSHIPS ltr FO13-08-12 Ser 651A-920 of 14 July 1960
(b) MBTL 1tr Code 720, 9510(B-345) of 21 April 1960
{e) Orr end Sembower Drawing 999301116 and 999301115, Burmer
assembly and details for size 2 Suxiliary Boiler
(d) NBTL 1ltr Code 2720, 9510(B-471) of 20 October 1961

Encl: (1) NBTL SK. #4588 of final dburner-eir nozzle modification

L. During evaluation of the subject boller, combustion performance was
fourd to be poor, Reporis from MSQ ships having similar ferrcus units

were wnanimous in indicating poor combustion and alsc pulsating per-
formanee during light-off and werm-up of the bollers. As a resul:, %he
Laboratory wes authorized by referepce (a) to inveetigate end remedy
combustion difficulties in the subject boiler. A description of the

boller and results of i%s initisl eveluation sre presented in reference (b).

CEDURE. AN S

2. Initially, under thls investigatica the existing burner on the
Leboratory's boller was modified in acoorderce with reference (c¢) to
correspond to that furnished on the MS0-522 Class units. Operating
trials totalling 85 stemming houraz with this axrrengement were sitill
characterized by puleatlions. As desoribed in reference (d) indications
were that ‘the blower wes improperly sized and was operating in an unsteble
area. As & result, a new blower sesembly including a one-inch wheel and
an intake air comirol damper wes furnisghed by the menmufscturer end in-
gtelled on the Laboratory boiler,

2. Operating triels with the new bluwer system revealed no improvement
in combustion performance. Violeni pulsations were sncountered frequently
particularly during imitial ldght-off. As 8 result, various burner
modifications were made and evelusted uming both the original and the

new blower asscrblies. Setigfactory resulic were f£imally obtained after
several modificetions were made te the burner air nozele arrsngemant.

a. All four of the 1/2 inch holes in the first inlet row of the
burner air nozzle were plugged.

b, 3-1/2 of the seven 5/¢ inch holes in the second inlet row of the
burner alr nozzle were plugged.
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¢. The outside diametey of the burner air nozzle exil end was re-
duced 0.010 inches to 3.430 inches.

d. The burner oil tube was lengthened 3/16 of an inch so that
distence between sprayer plete and end of nozzle is 11/16 of an inch.

e, Ignitiom electrodes were reset.

4. With this burner arrangement, and the original blower system (2-3/16"
blower wheel) satisfactory operation and light-off were obtained through-
out the burner operating range during a period totalling 50 steaming howrs.
Ingpection of firesides aud burner assembly afiter completion of operation
revealed no carbon deposits.

5. Boiler operation with ithe final burner modificatloa was conducted
over the firing range from 87 to 125 psig oil pressure with corresponding
0oil rates of 48 to 60 1bs per hour. (Full power or rated condition
corresponds to 125 psig, oil pressure, and 60 1lbs per hour, oil rate.)
Ges analyses indicated CO, percentages ranged from 11 to 13.5 percent
with a static (or blower gischerge) pressure of 5.4 inches of water.

SUMMARY AND RECOMMENDATIONS

6. Combustion difficulties in the esubject boiler were eliminated after
a series of burner modifications. Violent pulsations were eliminated,
combustion performance was lmproved, end positive and reliable ignition
was obteined at all times. The original 2-3/16" blower wheel proved
satisfactary after the burner mcdifications were made.

7. It is recommended that burner modifications be made on esch boiler
of the subject type now in service so that all units will agree with
enclosure (1). The burner as shown in enclosure (1) differs from that
shown in reference {(c) es follows:

8., The first inlet row of 1/2 inch holes in the burner air nozzle
hes heen eiiminated,

b. The original second inlet row becomes the first row and is mede
up of four 19/32 inch diameter boleg instead of seven 5/8 inch holes.

2. The outside diameter of the burner air nozzle exii end is reduced
0.010 inches to 3.430 inches.

d. The burper oil tube is 3/16 of an inch longer making the distance
between sprayer plate and end of nozzle 11/16 of an inch,

e. Ignition elecirodes were set 7/16 of an inch from horizontal
center line of burner tip edge.

o]
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In addition, drewings should be changed a8 well as technical menuals

to assure proper burner arrangement, and,
rerformance in the future.

therefore, improve combustion
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